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(2) 



4$M¥8 - 3 2 1 5 8 6 



1 

im&rn i ] f^Kf iz.¥m#w«6<om i 

(vs s - i ) i <Dmamu <p i - 

i) t. 

ft®f\Z¥m{*®®<Dfti2<Di&l&&& (VCC- i) £ 
ig<ffiS5cfi©?SI2©Ste§igl (P2 - i) <h. 

(Sub) ±tC«J«SnT*t), «ffi£tt^ 

W&n 1 ot©MK:ttll«anTl»**ftfflOlHl!S«» 
(Si) <t. 

#i»flE*tE (Sub) ±lc«dcSnT*t). $&*IhI» 

tt*Ms n Kttftttf?&ttT«Q. iHissgp^ (si) 
oDfPSft't'tc-ewofroiHlKSS^ (S i) iztt-tZXJi^i 
fcttffl*«<»S-¥it6nT^<&«*WB»f (PAD - i 

j) t. 

(s i) ic«*#»t&nT*»3. *fc*J»#a 

tK (Sub) ±t^fi£SnT*50, A#tfWT--?-©t><i:© 

iaiS»»©#»©«i)8«Bf (pad - i j) t, *fcta 
m& (esd- i) t?fe*r-r*«iSf¥«ffiai5K*t» 

T, 

ftttlsltt (ESD - i) **ia«E*W*tH-rfiMft-rS 

M8R (ep) ml, romsR^nfiziaK 
(s i) (D-r^Tommmm (pad - i j) \zn 
bt*i0S¥ffi (vesd) £ag< jR-a-m^s^ 
(p-esd) ttsttnTt>* c 1 t*«i* 

[»*S2] (P - ESD) *t, 

li (sub) ±tc^-rncLTt>^$ns^a©« 

^X(D^^\znVX^M(Om^L (VBB) £^<d 
[W#B3] ft£*4H&* (P-ESD) ##©#Ih] 

8&©X&mj£ (vbb) tc^f ■5«^: , J>y-e*-5cit 

M&9I4] ^ffifi©^ (P-ESD) «t2^©a» 

swn«»anT^*y-f h»« (di, d2) ©'> 

^«C< tfc lt?0*f^UTffiJf£:©lHlKffl5^ (Si) ©^ 
©■p£©f lroitSU (Pi - i) iSct^cDot*© 
Sg2©mft©8l (P2 - i) tgisnxv^cts:*! 

K. 

[w*«5] ^tsisiss (esd - i) tf^mwmm 

(Sub) rtC«|J5K$nfc«»BEfl:ifth5>^^ (F 
OX) *#U *©y-h*«f*K<OtSaifflBf (PAD- 

i j) tmttitzmm an t««atiru*cts 

[»*3B6] (Sub) rtfc:#WESnfc« 

#»^«h5>v?x^ (fox) ©«ic«*wwana 



2 

^-f*— H (ZVT) tlTfeO. 

^*«ftr»©tt8i!flBf (pad- i j) t&tttifzmm 
(li) t. s fc^-ote^r©^7&«#i8©m i ©«&# 

m (Pi - i) iSMSiiTHSitSKftitii* 
[811*317] tfffflflSns^t-H (ZVT) # 

[«i*jb8]- f^tgwsi^em (pad- i j) t*ttf 
io n&w* (l i) tfls«anTt»*«*wwati*y-< 
K (zvt) roSfifMians^'ft-K 
(ZVT) i©MlCffitt«tt (Rd i f) tmmtix 
C i Sr^mt-r £>W 5 U 7 © 1 OlCfB«© 

[0 0 0 1] 

-tn-^nsg i ©«4e^s© 10^2 ©mftesi© i o 
e>ti^fc*w^*is±(c«j5£;atxAy3«T-€-©ot*©[5| 

[0 0 0 2] 

[fi£*©S*Ti] C©±3&*«*WWgKtt&a:*.«3 
-So Afll¥i»ttlsl&. »JCMOS*KI¥W«:|sIi&»4H»I 

d. *«w*:iattir— »^k:*»*p in) tcfpffl-r* 
(esd) izttisTmm-e&z>o '&%\<nmm* 

to cne.©«tsiHis&« j e-n^-*n^ffiRff (pad) ttsjfc 

©Jjgi^1@mfc:^#tte.nTl»-5IlI8SS5^i©IHtcSBB 

anrfeo. sfciiro«ifvss <-«K«5ii&£ 

(SanTli-5t5*«Rff©JlSA^. £©<fc5&ESD« 

«ng*»4««oig»»»or <f*iff©-5-©o t* ©^asw 

[0003] ei i «^a©«*&mEE^<imt*5tt-5E 
50 sDAMnaK«4rr«iifli¥«#@n0&fto[>eBc!>tE 



(3) 



SPaf 8-3 2 1 5 8 6 



3 

\z¥mfc®&a>?& i ©0«a®{iv s s - i , v s s - 
2. vss- i &m<m&®<D?iii<Dm&mmp 
i - i . p i - 2, — , pi ■ it, mc<=eya.—)v 

MitVCC - 1, VCC - 2, VCC-i£ 
■«<Sai©il©ffiS»P2 - 1, P2-2, 

P2 - i tawttsnrns. «$&«/Etc?#Tsmfie 
!8**rtwri««anTt>*a*tt, i /o K^-f a— a» 

£> ©SSt tf — ^ tC «fc -5 A/J A* y 7 7 ©»SL© «fc 3 & J -f 

«±»c#ij«aniifiE«*&©&«)»c-e-n-€ : n» 1 ©mii# 

)&© 10tS2ffllfiSS«) 1 OtOPBlfCfg^tlT^ 
**ftffl©lslJ&fflS«'S 1. S2, S3. -. SiAtgfttt 
6nTl>4. ESDftWflC*-^<ia«£E(C»bTigKe5 

#s i £#®-r ^ti^ns&iiaig&'fctceafian 
(Dm&m&p i - iJ pi - 

2 , P 1 - i £ ifgtftXT^ -5 GNEISS E SD - 1, 
ESD - 2. ESD - 3, ■». ESD - i#&tt6>nT 
US. 

[0 0 0 4] 6tT»c*W«»«f©-f >7*y^XO«ffllc 

JEttiS&WlScS^'r. fc<t.?U£2 5 6 K X 1 6 D RAMtt 
3 0©HII«S:|a&*EE«*& (i=3) , Ttttt—tBtK. 
*EzS zL—JUftT-m^Zil&mZflT^Z 3 OfflVCC tf > 
*3cfctf30©VS S bf>£*rr-5. PAD-kjttiE 

#y&k (lgk.^i) icistt-Siib*-^ j *#-rs»^ 

■3 7(1 -t-©««*iSj&i«EE«»&V S S - 3*5^/ 
SfcBVCC - 3CS^$tlTViSilL#-^7Sr#-r-5 

mmrnrn (pad) <&^-r. 
co o o 5] ^<©mffii&i&£WT£^»©*f*¥*i# 

mSSTte. ¥r\ZM I L«ip^i¥^T!|#®#tt^n»-5 2 

[0006] sgi©^5£ttmffi0M6Ji2rr&PAD©E 

S DMffiS^CitS. i =*= k ©*i&fctt«JE{IW&V 

cc - i stiivs s - i ic*rr&&^<impAD - k 

jffiESDM^Mn. CWCtlt PAD-kj 
JC;Btt*JBffl«fcESD««*liS#VCC - i SfcttV 
SS- i C«*3nT*6f . *fc£'5l,Ttt««K:W 

E S DScmttte(D*li)!iW^ii PNy-f 

**.-tna5«»S. R»«ftiff«»VCC- i SfcHV 
S S - i !C*f-r-5«igc®J?rPAD - i j © i = k©*-& 
fC#£T£ E S D*fiftt#BMM?n?»*. fciffc £ tf . 

fts^s§i*iwE s D«tt«ifia*ii»«-e***>ST?* 

-5. 

[0 0 0 7] BI!i«JttESDft« i ©*«©«2©»SCtt 
PADfC^-r-5ESDft^PAD(CK-r-5. i = k .©« 



4 

^(CttPAD - km (&iI©VCC - kSfclJVSS - 
k«i»k:»-r*»aE«W) W5P AD - k j ©A*? 

Dttm^SKPAD - k j— ESD— VCC - kifcB 
VSS - k— E SD— PAD - k m£i&TfT*3*a-2>. T 
&fc-£^©^lCPiE S Dfttt*»^Wfcttl*£nTl> 
£>. i ^=k©^-&(CttPAD - km (*i^S££-5VCC 
itHVS SS^tC*t-tSglia®m*fcf4PAD) \Z.tt 
tSPAD- i j ©E SDftffi75t3R£-r-5. CW^ttt 
io 4>»©*«¥*#IhI»K»UT. PAD - i j&cfctfP 
AD - km£«t*£AffittttESDftS^>ttfeMtllIB 

*. fie-a-c. ESD&mttn^te©^i(iwi#3g (y-h 

[0 0 0 8] &»©ESD«ttE»Ttt**¥*flE|3» 

icfiRlT (PAD) iBWWTtt^«£E«J6t©IKIk:. 
iAtiPAD l-ntVSS-2 <h©^(C 
20 T" »WWESD««|3lS*fat«JHSrttcE«SnTU» 
te^fcHS^jGW***. *0>1&\Z— AgfCE SDffilli 
tt*F£«fc*«* r -l':*-K (Sfi^tWPN^* 
— H£WT*PADfc*t**ffi*««) fcfcTESDtt 

^te^»£K:tt. SA u 0 -x©f8ffii*i-eE s daw*« 

M I LSiPCSe-3T-r^T©«S&lf> (VSSi, VC 
Ci) fC^LT^*3t«&e.tlT^«eitT*-5. 
30 [0 0 0 9] ESD«tS0g§©*JS^J«, 02^tC^$ 

nri^i^ic, TfB©«t-5fc«fie$nT^s. ttx. 

tf^*«^INSW<WllLrt»Sl©«ia[»«Pl - 
i h<Dmzm,$m.it%Q h7>v>;*^FOX#EH£*lT 

i ^(Dm^-mitm h ^ ^j** fox x 

^MbTiSntV^. I ©-^©^©JlfiigltC 

zvT«)-*©jif*«ttii/Tv»4. mf^-wsn^y 
40 -r^-- KzvT©fl&*©a8^-tti^i;<mi©«^e^p 
i - i tSHftsnrn*. minwiisns^-f *-hz 

VT©-J©ifll-E-©IBi:ISL I ©B"J©^y«r}^fiE 

ts. c©f^tc, si?-*ijffliansy'i , ^--h*zvT«^ 
fijesn-rv**. s^snssn^-f^-HzvTti/ 

T«HB-r4BI2fCJ:*0jH;H- - h7>yX^T'lit^ 
fMWSfTSy— M4 (*©V-ZiHi;<) ^l©«<4 

s^p i - i tftaantus. v-xiBHs©Tffl!* 

50 ^i;P$fcttD9i)Wi«snTU5. unf.fflC'i 



(4) 
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5 

[0 0 10] ESD«ISIhISSESD - i ©^©f&©i¥ 

as. !i#m*3«fcyspJ^tt*sotissAtpi— ommm&A 

K«fc 0 ffi«S ttfc 3 - n y /WtfttiK&HISS 0623958A1 
[0 0 11] 10 

[fS^jWBfti'.fc'p frs^is] d©s£*©s^e>m 

SD#&©«fc9i$£©g#f;:3S3-U SfcltiCE SD« 
HIeJB© £ w§m AT -5 Ci&l/ CSX^lSftT© 
E S D Affiant* sntf 3 JcS c iTa&-5. 

[0 0 12] 

B£^TU £<D»««B#fPi& + t::iH]BW#©T'*T© 20 
JfcttfflRf UT*a©**P«tt«r* < 
i«nt^5. *HOMli:f-3T, ESD&fflUB 
»4l3BaB»©^IB!©*IISIfiBf (PAD) tt^TCPA 

^iLT, T^T©#^£*l£E SDA?Sf©<§^7!>M£Sc© 
3^««&«ai3B3^tt«tt*iBteKt»**&SfcL 30 

[0013] T»ff*«©-ttc^tc 
*^mffi«l»tt. *«#«r±k:» 

ftttfltifi (ESD) IfflHSnSf^/oy- 43«fctf^ 40 

yyttittc^-r^>. cMosyD-fexT«mif-^{t% 

WT-5. 50 



6 

[0 0 14] <KHCCMOS7&5W5y-f tSfJ'*i#^ 
©ttHI&OgtEmEE^fcttMJl/^mJE (VBB) Icttf 

£tr>3 «tt»jSttCOR»CNPNA-f # 

[0 0 15] 

[0 0 16] H2 3a:V»UBI5J4'*58W©»*U^**«I 
fcSt. ^***« Sub £*TT **HI*i»#iaB»c . 
tt, f£»^C*##0B©Sf§ 1 ©&36«&V S S - 1. 

vss - 2. -. vs s - i &m<m&m<z>miv>&®. 
mmp i - 1 . p i - 2 . — , p i - i t. f^s&tptc*. 

8Jft:|elB©^2©8Ui&«&VCC - 1. VCC - 2, 

-, vcc- i &m<mwt.mo>%i2<Dm&®mp 2 - 
1 . p 2 - 2 , P 2 - i £#as:w-sivrv»*. a <=> 

3, ■••> S i 5nT<A*. ESDft?f KScKifi 

S!MlJ3rPAD -11. PAD - 1 n. PAD - 2 
j , PAD - i j t#KOEIB«»t©IHIO*ii«B1' 
lcBJHS*lTH-&#iII3BE SD - 1 , ESD- 2. E 
SD - 3, ESD - i ■tfimVfibtlT^Z. &&m® 
BESD- itt. ji«ffi^^#{±5-rtS#J«:-r?>«t«^B 
EP*#U .r©ft«RBtt, ^K^tClUB^S i© 
t^T©iilBlfPAD - i j icML.T*M©*2Wfi 
VESD^KI^tfiS^P - E S D ilUitnxH 

o. t<Dmz, a^snxt-^mMTH 

iP-ESDIl *ag#S<g (Sub) ±fct»fnKtt 
i^an*fc^fls|elB©^i!l'f t-r^TWlHlBgK^ 
lC#LT#ffi©^i£VBB£a8<&iS©«&Si&» BL 
< «¥^lElB©S1S«ff V B B fCttf U > 

p SSSfcttsw 

S^t|m©fg«-7-f -7-X 2. 

[0017] *«^tc«tn«, WBiiciH^bfcPi^jS:© 

(S^flSfcE S Df4**f©*#Jfc®tt6nf#£. 
[0 0 18] PAD^&«BE«l&'v©— *©JgjS©ES 
DMoBlClii *k©»^ICtt«tt#ICPAD - k j 
-ESD-VSED-y-f *-H-VCC - i SfeHV 
SS- i <DJfe«>&*i;fceB*IISTfT*>ft*. ESDSScm 
«^tfS«sS^ja- V ESD-y-ft- K©«IB£igTSiE 

n*©T. s«^-f*-Fi#Bft«sna^. i=k 

©*^fctttt«ttrai;< PAD - k j -ESD-VSE 



»5 



li 
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ftffl¥-8-S 2 1 5 8 6 



D-^t-K-VCC- iSfcfSVSS- i<£>5fe&b 
nfc^g&^r^T. -TUt)*>*ftWlZ£Z> i k 

[0019] ^2 <DJ05£(0B&JMS&E S DifO)^(: 
tt, ^fctoftPAD^^ESD^ffiPADORfctt, ft 
mfmfepIfg^tt^TPAD - kj-ESD-VSED 
— ESD — PAD - km<&:e»6ttfcSE&£STfTfrn 
£<> «»flJ)ESD«««ii^*^Tiftt«ffiJC»UT«« 

snt^a^ i ^k^«^(c(i, #5sw;:j; Ottawa 

P AD - i j-ESD-VSED-ESD-PAD 
[0 0 2 0] 15*t "A" SrftSttT^SttJ&SSBtf 

hu wz>£<D»msr9i (Pad) »cj*«sn*&a» 

««&«i»VSS - i iS«SftT^Stn«fft^toiJ) 
$yOfx;H8i*i9]i:*L, "b" 
T^**J*«#tt, f©od:©SaiBlr (Pad) tctg 
RStlS fcftllttMVB B t»*Sht^6N P N 

3>fcck0*«»# "B w ©*a<it>^<^l4B5 
*^69i6*^«t5fcVSS - i SfettVDD - i <hVB 
Bt<7)ia{cS»SnT^iTfe«t<> Cl^S^fCteESD 

'ft«ficwrs^*»»tt*«vcc.- i-VCC-k, 

VS S - i -VSS- k^J:^/^fctSVCC - i -V 
SS - kCilTfetf^o 

[0 0 2 1 ] ^t-HDL D2BNP/H*-7^ 
Btfi»*VS. S - i ^fcfiVDD - i £>cfctf*iitf)S 

fic«iavBB^«iK*nT^s. 

[0 0 2 2 ] d3UT**WfcJ:*«ai*W#ia»t»4* 



^TfeO. «t>T»fcSfXA«rliTO.ESD**t>*aS 

[HI] 4i»©*«*W#SB^*tt*ESD««liIK 

[0 2] E SD«lf[eI8&tf)B2e«EgSo 

[0 3] @Kas»**i-4*a¥W#liIB*J:«|gK« 

»fc»*w»6nT^*ESD«iiigKa)»»»fffiH. 

Ho 

E P ftS^SS 
. ESD - i «H[h]8& 
FOX *JWft«h7>^X^ 
P - E S D i^SfiSi 
P 1 - i mi 
20 P 2 - i »2©tffiS>l 

pad - i j 

Sub 

S i m&85# 
VBB 

vesd 

VCC - i fg2(D{ft£&@{£ 
VS S - i »1 
Z V T 



[11] 



f 2-1 KM 



P2-2 KM 



P2-1 KM 




■ 




! ESD-1 
! MM1 


?1 ESfl-2 

r ^-r'-r 

pad-id 


e, ESB-3 

- 

PA0-2J 




— lT 


Pl-1 VSS-1 






P1-2 YSS-2 






PI- i 


YSS- 


i 



S3 



ESD-I 



91 

PAD-lj 



Si 
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cm 2] 



[0 3] 



ESB-i 




PAD- i J 



SI 



ii 

4- 



_2 



pm 
-i- 

HoSi J 



/ fSjjJ Sob^ 



• FOX 



I 



Pl-I 



VCC-i 



P2-2 



P2-1 



: eso -i si- 



IPA0-1I — EP 



ESD-2 SI 



9i 



PAD-ln —EP 



ESO-3 S3- 



f 91 

PAI-2) 



ESDI Si- 



91 



nT [f 



P-ESO 



YESD 



P1-1 



02 

fSS-1 



P1-2 



VSS-Z 







Pl-I 


Po<l 




Pod 


ra=p 


1 


ffl = 


KSsI 


TfBI 


m 



ISS-I 



[S5] 



I VIS 



02 



01 



VSS2 



VD02 



T001 

4- 



VSS1 

-4— 



PAI-11 



I 



VDD3 



PAB-12 



PAB-13 

i 



01 

44 



D2 

444 



01 

44 



^ D2 



